
January 12, 1953 

Dear Bruce: 

I ehall send the strains rsquestsd as soon as I can get around to 
it. I belisve I did not send SW-926, but substituted SW-938 instead. 
!3W-926 is abony -x ~~546; ~~-93s is ~~-546 -x abony. Aa the mother 
strain in the latter was already d 

ins 

h ic, it seemsd to me a better 
exemplification of the anomalous Hl l and more likely to have a 
straightforward subsequent behavior. The origin of the 1,2 phase of 
~~-546 is still somwhat of a mystery. I have not been able to repeat 
the isolation of an enx:1,2 from nbony -x 546, perhaps because thu 
546 would hsvs to bs% a sort of cryptic second phase for the, i+ilbuU.tu- 
tion to bs effsctivs. 

Are we still at cross-purposes about S&&74? (Or do you havs so!rie 
other reference for S. duhlin(? ) 0 3.n ynur lstts??) S%6TL ?.J ty$hiwium 
to which gp has been transduced in place of i; I shall be very surprised 
if it phage-t,vpes 88 dublin. You should fin3 ths othsr charzctors of 
SW-435 (nutritj.on, Xyl- C&3.- S') atill intact also. 

I didn't Intent to stir up such a hassle about the authorship of the 
papsr-- and anticipated no personal difficulties at all. I won't rss"tats 
my own views, and will aocede entirely to your own decisions on the matter. 
It was to avoid the tirsaome nscssaitiss of divided leadsrship md respon- 
sibility that 1 raised the point in the first plats, but I supposr it wLL1 
make very little difference in the end. I hops you will go ahead 2s if this 
is your wn papsr, though of courts you will tend to the superb advise you 
get later from your colleaguea. At any rate, you ought not to delay the 
actual writing on any account, as it is impoesibls to suggest revisiona 
until one can sss the whole. I agree, with you that this paper must bs addressed 
to the microbiolo$.ats, and tho genetics confined to the least necessary 
(which in this cans is also the most) to make it intelligible,. I think one 
could go so far as to say that the suggestion of linkage has been partly 
confirmed (or at least the stSted alternative disqualified) by subsequent 
backcross tsats. I doubt if ths facts yet justify a more sophisticated dis- 
cussion at any level! Norton’s objection on suppressors is at least partly 
semantic, as to what one ~~MKI by euppressors vs. Fla loci. It in true that 
the different Fla- mutants have not been tested in a proven -uniform brickground, 
and that they might show different interactions in other combinations. This 
would in no case disqualify them as worthy of being called "Fla-I!, and 
the reservation of interactions with the residual genotype should bs 
implicit in m discussions of gene action. In any given test, whatsvsr 
locus is altered to revtore motility was, by this dsfihition, a Fla-. 

I should rather not, just yet, send out any heterozygoua diploids. 
Except tossomeone who 3.8 prepared to wallow in the whole morass, their 
individual behavior is so complex as to lead to aerioua misinterpreta- 
tions. I am not concerned about your falling into such a trap, but fear 
that you would be embarrassed by requeste from other quarters. However, 
I have been msaning anyhow bo send you SW 684, Gal+/- from PLT22-x666. 
This ia, I think, ~IJSO undoubtddly a segregation, and rather aesemblea 
the behavior of the E. coli diploida (except, of couree, that just one 
character is involved). I don't quits Bee what you're do- with the 
iodo-es&&n analognes. I'll be happy to send you soms of our eosin, %....A -..h,am", +ka+ v9n.l -4 mnlw -4i.a nvmnnd for aamnlea til.1 vou find a 



batch that suits you. If my eeein doesn't work with your Met&ylene Blue, that'11 
be your next step. You may have to vary the sesin: MB proportion8 slightly from the 
indicatsd ratio of 6:1, by sm irical 
the result (for years to comb P 

tests. This sounds like a lot of trouble, but 
is still worth it. 

I hope we can avoid a delicate sit ation on the publication of the serology. 
I have been clctivnting EdwaDdsf dl 

offices 

goo m for some time, and am deeply indebted 
to him for innumerable favora. i% have had, I think, an understanding that he 
would collaborsts :>n the detailsd serological work. I 8uggsstbthatyou get 
Joan Taytor'a critical data as-a sort of addendum (perhaps under her authorship) 
to the present paper. In ths;(%&% it might also b indicated that Edwards has 
confirmsd the, initial. diagnose8. I will have to wait to see Edward3 about further 
developments, but expect we will collaborate closely on further generation of 
serotypss: I am h>?ing, in fact, that this part of the work itself P&U bs continued 
largely at Chamblee, except for my own studies which will be more intensive than 
sXtsnsiV6, at least ansnt phase-variation. I do not think that Fdwards' propistary 
inters8t will tsw infringsd, however, by a publication in the form just suggested. 
Can you think of tny easier solution ? I wculd hesktate to suggest to two other 
people I;hLt VIE;- c -:%l:ib i t cr: E with ?ach athor until I hevs a much bstter personal 
inrsight. 

Thmkks for V-e Qsrman rsfarpnco3: 1'11 look them up Ed send you English ab- 
s tmic ts . @ iil~~ 7c3 'Tt'. at it, I llGtiC@i! kt$rcvms’ cmmnt (7 925) C.hE.t variation 
was l lKZS fYd~LLt3lit 12 broth +&an Cn ngzr. If hc hi? er,v reril_ obocrvations on this, 
it is hard to sv how they could be frl.lac4.0~:~. Ry the by, in his ?.o??cpaper he 
refers to hia (XX infection with t,y@mu$rium, which was substantially pure 
group phase (;u;~nt p. 411 your paper). In considering 8uoh questiona, the purity 
of the tintib(>?l- s:ospor+s might be evsn more critical than neoessarily limited 
isolationa. But c;nyhox, do you think kndrswes' comment on broth v:;. agc?r could 
be right? I h&ve hlway3 bsen a little ebkspticcl cf your expkr?~Ikon of bir!as; 
psrhpps thess t\;*e strains :tiich ar9 unu3u&ly stable on agas. At any rd,e, this 
seem3 like t!!a must tangible lead on the control of phasa wlriatlon. On the 
activation-shift hypothssia, exper%\ental control should be popslb1e. 

I can't ba 3ure whether you'd gotten mine ob the 25th before you sent yours 
of ths 29th. To avoid 8uch unoartafntiss, it might be a good idea to include the 
formality of reference to prsvious letters rec'd (or is this too stuff-?) For 
reasons siinilar t;a yours, there has been a temporary decrescendo, and f don't know 
whether we shall pick up much bsfora packing off for Chamblea (Fmi Jan. 25). 
Some minor nuggebs: The host-daptation of PLT22 is confuded. Tha Eglstivs 6.0.~~ 
(t,vphimuriumjLTE: paratyphi B S%66) goes a8 follows: PLT22 itself ca. 7, adapted 
to SW666 ca. -2, readapted to LT2, 4. About the sai.ne hold3 for the lytic variant,22V. 
Several, but not many separate linea wsrs tested for the above, with consistent 
results. A8 the adaptation is not completely reversible, there ,~~zjr be both an induced 
phsnotypic effect and a 8ePection of spontaneous mutants. ~~666 itsaif carries ano- 
ther phage, and it is an amuaring possibility that the adaptation i3 partly a phsno- 
typic blending with this phage. Efficiency of transduction is qualitatfvsly similar 
to the r.eop., but not quantitatively. E.G., PLT22 has ca. 1% FA on 666 as on LT2; 
most of the tranaductiona here are not lysogenic, Ad.22V does not appotu. to 
induce lysogenicity in SW666 (unfortunately, as come interesting substitution expts. 
would have been possible with such a roarkkr), although its plaques here are quite 
muddy. I have had soms i’s from LT-2l~2 -x sW666; have not yet followed them through 
A fairly clean preliminary expt. using 22V to identify infected bacteria was com- 
pleted (see last lsttsr). It agrees vite well with the proposition jshat all (or 
at lea8 t slmost all) transductions occur to bacteria infected with tsmperate phage. 
As the nuhrbsr of transduction8 is limited by the amount of phage, it seems unlikely 
that phage-infection is simply an auxiliary condition. (Some more expts. on this 



point, viz. the @ ld of transductions at multiplicities below saturation 
with various mixtures of Gal+ and Gal- FA, may be needed. They may add up to 
rather substantial proof that Fd is carried by the same particles as carry 
lyt3ogenizing Wtivity, i.e., that PA :- phr;ge not orr=ua skins, but also qua 
contenta. 

I’ve done just a few axperitnents with S-13, and can confirm getting 5 ;ud & 
-x PLT22. FA from parotyphi B has so far had no effect, and the yields in all 
aams hzve been very ST&~.. I thought this might be due to roughnees, but the 
overall somatic antigen seon~ well developed. I should do some adsorption expts., 
and will. Para A Y';'~.J nn -important type tc decide on the role of XII:!. Do you have 
any explicit information on the prersence of this oomponentj’ in S&-13” So far, its 
susceptibility to transduution iiae been so low aa to discourage any extensive work. 
Se may really flave to buoicle down to isolating a good many new mutants @ la-) from 
swne# standard strain. I've thought of LT-1 (as tne only LT I found. suncpptible to 
CN phagsj. I:ii WA you crlifthing promising that a;liyr come of this. 

Spicer Is s tU.1 up to attsmpting somatic antipn transductions. ‘here are many 
enough technic;& difficult&s& i;; stili hasn't worked. !+ave you dcne e.ny .more 
with tech&ueti 2'02 ti;iasak’yi.ng 0 coion~esi I ahouid think one coiled add xma&$m~ 
xx&xx&W s~m3tG~~g like m3tilglceLLuLose to increase the viscositg of motility 
agdr, 9ild .x&e ht (ill iid ic;ltar rather than a selective ,nadiiun. So far, have had 
very sloppy res&ti trying to gr3w colonies at low temperature and let them migrate 
triafly at hhghlr. 

I sent SOW reprints off to you; you will recognize the semicolons in some as 
your own. Your criiAual judgment was invaluable, and 1 did not want to leave this 
uaaid . Page proof hae only ,juut come in for the L&L iynogti.7icit.y opus of which 
you hve a prljprint. In caee an& references are needed, it turns out Genetics 
38:!jl-&!, (riJail.:l 19j3J. 

Sincerely, 

Joshua Lederberg 

P.S. Sagebiel gr~ 3. typhi in chlsro~cetln bruth. I;r concentrations over 
1 ug/&. the c.oils Mere im,motile d&Id ?&inagglutinable. The Vi responRe also 
dropped ,with more than about 2 q/ml, while O-agglutFi&iU.ty increased. 
He did not reinoculate Alto pla2tl bro+A! so your question's not, answered. 
it would be easy enough to do.He made up his stock chlozorqycetin in propylene 

glycol%Ie 32 E$ErW$G quoted is in tba htin.lter: ju3t now. 

I hope 233~0 given you the proper g~~+aio~ of 3%534. S&703 is Ekiwarde’ #3, 
and cahhot be the ancestor, if only XI gr~utds of inodtol and rhamnoae fermen- 
tation, ae well RR diphasic?t:r, Eb~;rrds $157 was ro?ryuonted as SW-546, and 
certainly is the ancestor of SW-534 etc. I will send rou SW-703, but the allega$ion 
that it is the parrnt is i crrect. Perhaps th&s is what you meant, and hope to 
have Felix exclude 703, as 7 am sure he will. 

JL 


